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Laminated films. 

(sj) A laminated film has layer(s) A and layer(s) B^, obtained by laminating at least one layer A and at least 
one layer B,. The layer A comprises a resin composition comprising (a) 20-12O°o by weight of an 
amorphous polyolefin containing at least one component, in an amount of at least 50% by weight in said 
amorphous polyolefin, selected from the group consisting of propylene and butene-1 and (b) 80-0% by 
weight of a crystalline polypropylene, (B) the layer Bi comprises a crystalline pdypropyiene. At least one 
of the two outermost layer is the layer B,. The laminated films can be used in various applicatbns by 
themselves, but may be laminated with a polyester film, a nylon film, a stretched polypropylene film or 
the like to improve the mechanical strengths, gas-banier property, printability, etc. 
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BACKGROUND OF THE INVENTION 

The present invention relates to laminated films each constituted by at least two layers. More particularly, 
the present invention relates to laminated films having flexibility, mechanical strengths, transparency, surface 
5 wettability, low-temperature sealability, etc., which are each a soft film comparable to a soft vinyl chloride resin 
film and a vinylon film. 

In recent years, soft vinyl chloride resin films containing a plasticizer have been widely used as a soft resin 
film. Soft vinyl chloride resins, however, may give rise to social problems such as (1) toxicity caused by bleed- 
out of plasticizer of monomer used therein. (2) transition and (3) acid rain derived from hydrogen chloride gen- 

10 erated by burning thereof. 

Meanwhile, as a soft resin film similar to the soft vinyl chloride resin films, there are resin films using ethy- 
lene as a main component, such as ethylene/vinyl acetate copolymerf ilm, low-density polyethylene film, iono- 
mer film and the like. These ethylene-based soft resin films, however, are inferior to soft vinyl chloride resin 
films in transparency, haze, gloss, etc. and moreover have poor impact strength, heat resistance, stiffness. 

15 A vinylon film widely used for fiber packaging has excellent feeling of flexibility but, unlike poiyolef in films, 

is extremely costly. 

Meanwhile, in crystalline polypropylene films, it is conducted to impart flexibility while maintaining their 
transparency and haze, by using a propylene random copolymer of reduced melting point obtained by randomly 
copoiymerizing propylene and ethylene and/or an a-olef in. With any existing technique, however, it is difficult 
20 to allow a crystalline polypropylene resin to have flexibility comparable to that of Soft vinyl chloride resin. 

In view the above situation, the present invention is intended to provide a resin film which has good 
transparency, haze, gloss, etc.. which has excellent flexibility and mechanical strength, and which has good 
impact resistance, surface wettability, low-temperature sealability, etc. 

The present invention is also intended to provide a resin film suitably used, because of the above prop- 
25 erties, in various applications, for example, a packaging film on which multi-colored decorative printing has 
been made (e.g. food-packaging film, fiber-packaging film), a transfusion bag and intravenous bag film used 
in medical care field, a metal-protecting film, an adhesive film, and a building material film used in civil engin- 
eering and construction fields. 

30 SUMMARY OF THE INVENTION 

According to the present invention there is provided a laminated film having layer(s) A and layer(s) Bi. ob- 
tained by laminating at least one layer A and at least one layer Bi, wherein 

(A) the layer A comprises a resin composition comprising (a) 20-100% by weight of an amorphous poly- 
35 olefin containing at least one component selected from the group consisting of propylene and butene-1, 

in an amount of 50% by weight or more and (b) 80-0% by weight of a crystalline polypropylene, 

(B) the layer B, comprises a crystalline polypropylene, and at least one of thc.two outermost layers is the 
layer B^. 

According to the present invention there is further provided a laminated film having layer(s) A and layer(s) 
40 Bj, obtained by laminating at least one layer A and at least one layer B2, wherein 

(A) the layer A comprises a resin composition comprising (a) 20-100% by weight of an amorphous poly- 
olefin containing at least one component selected from the group consisting of propylene and butene-1, 
in an amount of 50% by weight or more and (b) 80-0% by weight of a crystalline polypropylene, 

(B) the layer B2 comprises an ethylene (co)polymer resin, and at least one of the two outermost layers is 
45 the layer B2. 

According to the present invention there is furthermore provided a laminated film having layer(s) A and 
layer(s) B3, obtained by laminating at least one layer A and at least one layer B3. wherein 

(A) the layer A comprises a resin composition comprising (a) 20-100% by weight of an amorphous poly- 
olefin containing at least one component selected from the group consisting of propylene and butene-1. 

50 in an amount of 50% by weight or more and (b) 80-0% by weight of a crystalline polypropylene. 

(B) the layer B3 comprises a crystalline polypropylene and an ethylene (co)polymer resin having polarity, 
and at least one of the two outermost layers is the layer B3. 

i'UeJ film having excellent transoarency . tia/e and gloss, retaining the mechanical strengths inherently pos- 
sessed by polypropylene, and having high flexibility. 

By subjecting to the same composite lamination as above a layer comprising an amorphous poiyolef in con- 
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taining propylene and/or butene-1 and a crystalline polypropylene and a layer comprising an ethylene (co)poly- 
mer resin, there can be obtained a lanninated film having the above properties and excellent low-temperature 
sealability. 

By subjecting to the same treatment as above a layer comprising an amorphous polyolef in containing pro- 
5 pylene and/or butene-1 and a crystalline polypropylene and a layer comprising a crystalline polypropylene and 
an ethylene (co)polymer resin having a polar group, there can be obtained a laminated film having the above 
properties and excellent surface wettability. 

DETAILED DESCRIPTION OF THE INVENTION 

10 

The present inventors made study in order to achieve the above objects. As a result, the present Inventors 
found that the above objects can be met by laminated films each constituted by a layer comprising an amor- 
phous polyolefin of particular composition or said amorphous polyolef in and a crystalline polypropylene at a 
desired ratio and a layer which is an appropriate combination of a crystalline polypropylene, an ethylene 
15 (co)polymer resin and an ethylene (co)polymer resin having a polar group. The finding has led to the completion 
of the present invention. 

The laminated films of the present invention are described in detail below. 

In the laminated films of the present invention, the amorphous polyolefin used in the layer A (hereinafter 
referred to as amorphous polyolefin) can be any amorphous olefin polymer containing propylene and/or bu- 
20 tene-1 in an amount of 50% by weight or more. There can be used, for example, an amorphous polyl propylene, 
8 poiybutene-1 , or a copolymer of propylene and/or butene-1 and other ci-olefin. When the propylene and/or 
butene-1 content in the amorphous polyolefin is less than 50% by weight, the amorphous polyolefin has low 
compatibility with a crystalline polypropylene; hence, such a propylene and/or butene-1 content is not desir- 
able. 

25 The amorphous polyolefin has a boi!ing-n-heptane insoluble (i.e. a boiling-n-heptane when subjected to 

Soxhiet extraction) of 70% by weight or less, preferably 60% by weight or less. When the boiling-n-heptane 
insoluble is more than 70% by weight, the proportion of the amorphous portion in the amorphous polyolefin 
is small, making it impossible to obtain a resin film having desired sufficient flexibility. The amorphous polyo- 
lefin in the layer A further has a number-average molecular weight of preferably 1.000-200,000, more pre- 

30 ferably 1,500-100,000. When the number-average molecular weight is more than 200,000, film molding is 
difficult. When the number-average molecular weight is less than 1,000. the resulting film has low mechanical 
strengths. In the present invention, the amorphous polyolefin can be used singly or in combination of two or 
more kinds. 

As the amorphous polyolefin, there may be used an atactic polypropylene which is produced as a by-prod- 
35 uct in producing a crystalline polypropylene. Alternatively, the amorphous polyolefin may be produced as such 
from a raw material. The copolymer of propylene and/or butene-1 and other a-olef in can be produced as an 
intended product from raw materials so as to contain propylene and/or butene-1 in a desired proportion. 

When the amorphous polyolefin is produced as an intended product, it can be obtained by, for example, 
polymerizing raw material monomers using (a) a titanium catalyst supported on magnesium chloride and (b) 
40 trtethylaluminum, in the presence or absence of hydrogen. Use of an amorphous polyolefin produced as an 
intended product is preferable in view of its stable supply and stable quality. As the amorphous polyolefin, there 
may be used a commercial product if there is an appropriate commercial product. 

Specific examples of the amorphous polyolefin used in the layer A of the present invention include those 
containing propylene as a main component in a given proportion and having desired properties, such as poly- 
45 propylene, propylene/ethylene copolymer, propylene/butene-1 copolymer, propylene/hexene-1 copolymer, 
propylene/butene-1 /ethylene terpotymer. propylene/hexene-1/octene-1 terpolymer, propylene/hexene-1/4- 
methylpentene-1 terpolymer and the like. 

Specific examples of the amorphous polyolefin also include those containing butene-1 in a given propor- 
tion and having desired properties, such as polybutene-1. butene-1/ethylene copolymer, butene-1 /propylene 
50 copolymer, butene-1/propylene/ethylene terpolymer, butene-1/hexene-1/octene-1 terpolymer, butene-1/hex- 
ene-1/4-methylpentene-1 terpolymer and the like. 

When the amorphous polyolefin is a propylene/ethylene copolymer, the copolymer desirably has an ethy- 
i^np content of 0-30% by weiqht prefprahlv ^ ?0% hv wf^'o^-t WHo^ f ho o^hv'p^p ^onton^ is l.iropr thnn ^0% 

■, Mf:>'. • ru- rUTiorrMrM..s ; ■'■V M^^r -^^ n*"- ■■■ ■■ ■ ■■■■ ' , ■. M;^'''^- 

i^ie propylene/butene- i copolymer has three types, (i) a capoiyrner containing propylene as a mam compo- 
nent, (2) a copolymer containing butene-1 as a mam component, and (3) a copolymer containing boih prorylene 
and butene-1 as its main components. 
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Each of these copolymers desirably has its main component(s) of 50% by weight or more, the other com- 
ponent(s) of less then 50%, preferably 1-45% by weight, more preferably 5-44% by weight 

The propyiene/butene- 1 copolymer has high tensile elongation and cohesiveness and can be suitably used 
as the amorphous polyolefin of the layer A. An example of the commercial products of the propylene/butene- 
5 1 copolymer usable in the layer A is REXTAC of Rexene Co. of U.S.A. 

The crystalline polypropylene used in the layer A of the present invention refers to an isotactic polypropy- 
lene insoluble in boiling n-heptane and includes commerically available polypropylenes used for extrusion, in- 
jection molding, blow molding, etc. It may be a propylene homopolymer, or a copolymer between an isotactic 
polypropylene of stereoregularity and other a-olef in. 
10 As the crystalline polypropylene, there may be used a commercial product or a product produced as such. 

The production of crystalline polypropylene is not critical and can be conducted using a process appropriately 
selected from conventional processes used for production of crystalline polypropylene. 

The a-olef in used in copolymerization with a crystalline polypropylene is preferably an a-olef in of 2-8 car- 
bon atoms, such as ethylene, butene-1, pentene-1. hexene-1, heptene-1, octene-1 or the like. Of these, ethy- 
15 lene or butene- 1 is particularly preferable. 

In the present invention, as the crystalline polypropylene, there are preferably mentioned a propylene hom- 
opolymer; a propylene/ethylene random or block copolymer having an ethylene content of 30% by weight or 
less, preferably 1-25% by weight; a propyiene/butene- 1 random or block copolymer having a butene-1 content 
of 20% by weight or less. Of these, a copolymer between ethylene or butene-1 and propylene is particularly 
20 preferable in view of the applications (film, sheet, etc.) of the present resin composition. The crystalline poly- 
propylene of the layer A can be used singly or in combination of two or more kinds. 

In the present invention, the amorphous polyolefin and/or crystalline polypropylene of the layer A may be 
used in modified forms (form). That is, the amorphous polyolefin or crystalline polypropylene may be used 
after being modified with an unsaturated carboxylic acid (e.g. acrylic acid, methacrylic acid, ethacrylic acid, 
25 maleic acid, fumaric acid, itaconic acid) and/or its derivative (e.g. ester, acid anhydride, metal salt) or with other 
unsaturated compound (e.g. amide, amino compound, glycidyl methacrylate, hydroxymethacrylate). Of the 
modification products, preferable is a product modified with maleic anhydride or itaconic anhydride, and more 
preferable is a product modified with maleic anhydride. 

In the present invention, the production of the resin composition of the layer A containing the amorphous 
30 polyolefin and the crystalline polypropylene is not critical and can be carried out by a method ordinarily used 
in the production of conventional polypropylene compositions, wherein melt kneading is conducted with heat- 
ing, using, for example, a kneader (e.g. kneader, Banbury mixer, rolls) or a single- screw or twin-screw extruder. 

In the present invention, the resin composition constituting the layer A may contain, as necessary, various 
additives and fillers, such as heat stabilizer, antioxidant, light stabilizer, antistatic agent, lubricant, nulcleating 
35 agent, flame retardant, pigment or dye, calcium carbonate, calcium sulfate, barium sulfate, magnesium hydrox- 
ide, mica, talc, clay and the like. The resin composition may further contain, as necessary, other thermoplastic 
resins, thermoplastk; elastomers, rubbers, etc. It is possible that these resins, elastomers, rubbers, etc. be 
compounded so as to form a crosslinked structure. When flame retardancy is imparted to the resin composi- 
tion, magnesium hydroxide or magnesium carbonate is added in an amount of 20-60 parts by weight of lam- 
40 inated film. 

The resin composition of the layer A of the present invention comprises the amorphous polyolefin alone 
or the amorphous polyolefin and the crystalline polypropylene, and can be obtained by using the amorphous 
polyolefin in a proportion of 20-100% by weight, preferably 25-100% by weight. When the proportion of the 
amorphous polyolefin is less than 20% by weight, no sufficient flexibility can be obtained. 

45 The crystalline polypropylene used in the layers B, and B3 of the present Invention may be the same crys- 

talline polypropylene as used in the layer A. It is particularly preferably a propylene random copolymer having 
a meltingpoint of 150°C or less so that the resulting laminated film can have a feature of soft film. 

As the ethylene (co)polymer resin used in the layer B2. there are mentioned a low-density polyethylene, 
a linear low-density polyethylene, a very-low-density polyethylene, a medium-density polyethylene, a high- 

50 density polyethylene and a copolymer containing ethylene as a main component. The copolymer includes co- 
polymers and multi-component polymers between ethylene and at least one comonomer selected from olefins 
(e.g. propylene, butene, pentene, hexene, heptene, octene), vinyl esters (e.g. vinyl acetate, vinyl propionate), 
unsaturated carboxylic faciei enters fe q n^ethyl arrylatp ethyl arrvl;^tp mpthyl methacrylate ethyl methacrv- 

[lOiyoletin and/or tne crystalline polypropylene of the layer A. 

The ethylene (co)polymer resin having a polar group, used in the layer 83 may be a copolymer between 
ethylene and a vinyl monomer having a polar group, or a graft polymer obtained by grafting a vinyl monomer 
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having a polar group, to an ethylene (ca)polymer resin. 

As the former, there can be used copolymers or multi- component polymers between ethylene and unsa- 
turated acid(s). unsaturated ester(s) or salts of metal unsaturated carboxylates thereof, such as ethylene/vinyl 
acetate copolymer, ethylene/acrylic acid copolymer, ethylene/ethyl acrylate copolymer, ethylene/methyl me- 
5 thacrylate copolymer, ethylene/glycidyl methacrylate and other ionomers. It Is possible to use two or more co- 
polymers or multi-component polymers in combination. 

As the latter, there can be used modification products obtained by grafting (modification) with an unsa- 
turated carboxylic acid (e.g. acrylic acid, methacrylic acid, ethacrylic acid, maleic acid, fumaric acid, itaconic 
acid) and/or a derivative thereof (e.g. ester, acid anhydride, metal salt). Of these modification products, there 
10 are preferably used those modified with maleic anhdride or itaconic anhydride, more preferably those nwdified 
with maleic anhydride. 

The hardness of the ethylene (co)polymer resin of the layers B2 and B3 is not critical but is preferably 50 
or less in terms of Shore D hardness because the layers are used as part of a soft film. As the ethylene (co)poly- 
mer resin having a Shore D hardness of 50 or less, there are mentioned a low-density polyethylene, a linear 

15 low-density polyethylene, a very-low-density polyethylene, an ethylene/vinyl acetate copolymer, an ethylene- 
/ethyi acrylate copolymer, ionomers, etc. 

The ratio of the crystalline polypropylene and the ethylene (co)polymer resin having a polar group, in the 
layer B3 is not critical but is preferably 98:2 to 50:50, more preferably 95:5 to 60:40 in view of the compatibility 
of the two components and the transparency of the layer. 

20 The concentration of the monomer having a polar group in the ethylene (co)polymer resin or the concen- 

tration of the graft component (e.g. acid) in the ethylene (co)polymer resin is preferably 0.01-30% by weight, 
more preferably 0.05-20% by weight based on the total resin of the 83 layer in order for the surface of the 
resulting film to exhibit desired wettability and adhesivity. 

The laminated films of the present invention are ordinarily constituted in such a manner that the layer A 

25 and the layer B,, Bj or B3 are laminated alternately in the above-mentioned combinatbn. The number of the 
layer A and the layer Bi, B2 or 83 used has no restriction, but at least one layer A and at least one layer , 
82 or B3 are laminated so that at least one of the two outermost layers is the layer Bi, B2 or 83. The laminated 
films can be constituted in various combinations such as Bi /A, B3/A/B3/A/B3 and the like. Three- 

layered laminated films such as BylNBy and the like are generally used. It is possible to use a combination of 

30 B1/A/X by laminating X (a resin than A and Bi ) onto the layer A of Bi/A. 

In the present invention, the layer A contributes in imparting flexibility to the resulting film. Containing a 
crystalline polypropylene, the layer A can also endow the resultingf ilm with heat resistance, firmness and elas- 
ticity. Meanwhile, the amorphous polyolefin also contained in the layer A has high surface adhesivity; therefore, 
when an amorphous polyolefin of low molecular weight is used, the resulting film has striking surface adhe- 

35 sivity. 

The B2 layer contributes in imparting not only the above-mentioned properties but also low-temperature 
sealbilily. Therefore, the resulting laminated film has excellent low-temperature sealabiiity. With the layer 83, 
the polar group is exposed on the surface; therefore, using the layer 63, there can be obtained a laminated 
film making easy adhesive coating and multi-color or complex printing. 

40 In the laminated films of the present invention, it is possible to insert, between the layer A and the layer 

Bi, B2 or B3, other thermoplastic resin, for example, a nylon, a poly(vinyl alcohol), a saponified EVA, polyester, 
etc., in order to impart gas-barrier property. 

In the present invention, the thickness of each layer constituting the laminated films is not critical and can 
be determined as desired. However, each layer is ordinarily produced so as to have a thickness in the range 

45 of about 2-1 .000 mm. The thickness ratio of the layer A and the layer Bi . B2 or B3 is not critical, either. However, 
the total thickness of the layer(s) A is determined so as to be preferably 20-99%. more preferably 30-95% of 
the total thickness of laminated film in order for the layer A to contribute to film flexibility and for the layer Bi . 
82 or B3 to serve to suppress surface adhesivity. 

The method for producing the laminated films of the present invention has no particular restriction. There 

50 can be used, for example, a co-extrusion lamination method, a lamination method, or a dry lamination method. 
Of these, there is preferred the co-extrusion lamination method wherein melt adhesion is conducted. The co- 
extrusion lamination is specifically conducted, for example, by carrying out melt extrusion using extruders (the 

I he laminated films o' the present in^.^enlion can De suDjecte-l tn a -surface treatment in oroer to ifnprove 
the pnntability, laminatabitity and adhesive coatability. The method for the surface treatment includes a corona 
discharge treatment, a plasma treatment, a flame treatment, an acid treatment, etc. Any of these methods 

5 
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can be used in the present invention. The plasma treatment, the flame treatment, or the corona treatment is 
preferable because it enables continuous treatment and can be easily carried out before the winding step. Of 
them, the corona treatment is most preferable in view of the convenience. The laminated films of the present 
invention may be stretched monoaxially or biaxially. 
5 The laminated films of the present invention are subjected, after the above-mentioned lamination, cooling 

and solidification, to the above treatment as necessary, wound, and subjected to secondary steps (e.g. print- 
ing, lamination, adhesive coating, heat seating). The thus obtained films can be used in intended applications. 

The laminated films of the present invention can be used in various applications by themselves, but may 
be laminated with a polyester film, a nylon film, a stretched polypropylene film or the like to improve the mech- 
10 anical strengths, gas-barrier property, printabiltty, etc. 

The present Invention is described in more detail below by way of Examples. However, the present inven- 
tion is by no means restricted by the Examples 

In the following Examples of the present invention, individual test items were measured in accordance with 
the following methods. 

15 

[Tensile properties] 

Tensile properties were measured in accordance with JIS2 1702 and evaluated in the following four items, 
Le. (1) tensile yield strength (Kgf/cm^), (2) tensile break strength (Kgf/cm^), (3) tensile elongation (%) and (4) 
20 tensile modulus (Kgf/cm^). 

[Haze (%)] 

Measured in accordance with ASTM D 1003. 

25 

[Gloss (%)] 

Measured in accordance with ASTM D 2457. 
30 [Elmondorf tear strength (kg/cm)] 

Measured in accordance with JIS P 8116. 
[Dart impact (g/26 In)] 

35 

Measured in accordance with ASTM D 1709. 
[Heat-saaling temperature] 

40 A sample was subjected to heatsealing at various temperatures. Alowest heat sealing temperature at which 

an adhesion strength capable of giving rise to material breakage was obtained, was taken as a heat-sealing 
temperature of the sample. 

[Wettability] 

45 

A film which had been subjected to a corona treatment at a voltage of 100 V, was coated with various wet- 
ting index standard solutions (manufactured by Kishida Kagaku K.K.) each having a numerical symbol, at a 
width of 1 cm. After 2 seconds, those standard solutions remaining at the original width (1 cm) were examined 
and the largest numerical symbol of these solutions was taken as the wettability (dyne/cm) of the film. (In a 
50 film having a small wettability, the width of coated solution became narrower than 1 cm after 2 seconds owing 
to the interfacial tension between the film and the coated solution.) 

A r^ h a ,/ ; t-y 1 



. , surface of a film to prepare a sanpie for adhesivity The sample was rested for adhesion strength by i-peet 
(crosshead speed: 200 mm/min. sample width; 24 mm). 
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Examples 1-4 

[Preparation of resin connposition for layer A] 

5 As the resin composition constituting the layer A, there was used a resin connposition prepared by mixing, 

at a 50/50 weight ratio, an amorphous polyolefin [REXTAC RT2780 (trade name) manufactured by Rexene 
Co.] having a density of 0.86 g/cm^, a propylene content of 65% by weight, a butene-1 content of 35% by weight 
and a melt viscosity of 10,000 cp (190X) and a crystalline polypropylene [8301 H (trade name) manufactured 
by Ube Industries. Ltd.] having a density of 0.90 g/cm^ and a melt flow rate (MFR) (230^*0) of 1.0 g/10 min 

10 and then melt kneading the mixture at 200 °C for 30 minutes. 

[Molding of laminated films] 

There were used, for the layer A, the resin composition prepared above and, for the Bi layer, a crystalline 
15 polypropylene [RF395 (trade name) manufactured by Ube Industries, Ltd.] having a density of 0.91 g/cm^, a 
melt flow rate (MFR) (230*'C) of 9 g/10 min and a melting point of 138°C. The resin composition and the crys- 
talline polypropylene were subjected to melt three-layer co-extrusion using three independent extruders and 
a three-layer die connected to the extruders, so as to give a Bi/A/Bi thickness ratio shown in Table 1; the re- 
sulting laminate was subjected to aihng and quenching with a watercooled sizing ring; the cooled laminate was 
20 subjected to blow-up molding into a tube-shaped film; the film was immediately wound, whereby three-layered 
larniriated films each naving a total thickness shown In Table 1 were obtaineu. The three-layered larriinated 
films were measured for properties. The results are shown in Table 1. 
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Example 5 

A three-layered laminated film having a total thickness shown in Table 1 was obtained in the same manner 
as in Example 1 except that the mixing ratio of the amorphous polyoiefin and the crystalline polypropylene 
5 was 70/30 in the resin composition for the layer A. The three-layered laminated film was measured for prop- 
erties. The results are shown in Table 1. 

Example 6 

10 A three-layered laminated film having a total thickness shown in Table 1 was obtained in the same manner 

as in Example 1 except that the mixing ratio of the amorphous polyoiefin and the crystalline polypropylene 
was 30/70 in the resin composition for the layer A. The three-layered laminated film was measured for prop- 
erties. The results are shown in Table 1. 

15 Examples 7-8 

[Resin composition for layer A] 

As the resin constituting the layer A, there was used an amorphous polypropylene (boiling-n-heptane in- 
20 soluble = 46%, number-average molecular weight = 48»000) having a density of 0.88 g/cm^ and an MFR 
(230*C)of 8.4 g/10 min. 

[Constitution of laminated films] 

25 Example 7; There were used, for the layer A, the above resin composition and, for the layer B,, a crystalline 
polypropylene [FL453 (trade name) manufactured by Ube Industries. Ltd. ] having a density of 0.90 g/cm^. an 
MFR (230'' C) of 2.7 g/10 min and a melting point of 139 ° C. The layer constitution was Q^fAJB and the ratb 
of layer thicknesses was as shown in Table 1. 

Example 8; There were used, for the layer A, the above resin composition and, for the layer Bi, a crystalline 
30 polypropylene [RF395 (trade name) manufactured by Ube Industries, Ltd.) having a density of 0.91 g/cm^, an 
MFR (230°C) of 9.0 g/10 min and a melting point of 138°C. The layer constitution was Bi/A/Bi and the ratio 
of layer thicknesses was as shown in Table 1 . 

[Molding of laminated films] 

35 

The resin composition and the crystalline polypropylene were subjected to melt three-layer co-extrusion 
using three independent extruders and a three-layer die connected to the extruders, so as to give the above 
film constitution; the resulting laminate was subjected to airing and quenching with a water-cooled sizing ring; 
the cooled laminate was subjected to blow-up molding into a tube-shaped film; the film was immediately wound, 
40 whereby three-layered laminated films each having a total thickness shown in Table 1 were obtained. 

The three-layered laminated films were measured for properties. The results are shown in Table 1. 

Comparative Example 1 

45 As the material for film, there was used a low-density polyethylene (LDPE) [F019 (trade name) manufac- 

tured by Ube Industries, Ltd.] having a density of 0.92 g/cm^ and a melt index (Ml) (190°C) of 0.9 g/10 min. 
The material was passed through an extruder and an inflation film molding apparatus with a ring-shaped die 
to wind a tube-shaped film to obtain a LDPE single-layered film of 50 ^lm in thickness. The film was measured 
for properties- The results are shown in Table 1. 

50 

Comparative Examples 2-5 

' * ■ - , *■ , 

'■■'■.] i'uujstne:-' ..... ^ u 'i i*.: .i^vsn v ■. r i ■ , ^:tr ..jru^rircHi 

Ltd.j having a aensity of 0.9l g/cm^ and an Mi (190 0) uf 1.5 g/ 10 fiiin m CoinpardUve Example 3, an cthy 
lene/vinyl acetate copolymer (EVA) [V215 (trade name) manufactured by Ube Industries, Ltd.] having a density 
of 0.93 g/cm^, an Ml (190^0) of 2.0 g/10 min and a vinyl acetate content of 15% by weight in Comparative 



9 



EP 0 533 493 A1 



Example 4, and a high-density polyethylene (HOPE) [6000 (trade nanne) manufactured by Tosoh Corporation] 
having a density of 0.96 g/cm^ and an Ml (190X) of 0.1 g/10 min in Comparative Example 5, there were ob- 
tained a LLDPE single-layered film (Comparative Example 2), a VLDPE single-layered film (Comparative Ex- 
ample 3), an EVA single-layered film (Comparative Example 4) and a HOPE single-layered film (Comparative 
5 Example 5) each having a thickness shown in Table 1, in the same manner as in Comparative Example 1. Each 
film was measured for properties. The results are shown in Table 1. 

Comparative Example 6 

10 A film of 60 fom in thickness was obtained In the same manner as in Example 1 except that the same crys- 

talline polypropylene as used for the layer in Example 1 was subjected to three-layer co-extrusion using 
the same molding apparatus for three-layered laminated film, as used in Example 1. The film was measured 
for properties. The results are shown in Table 1. 

75 Example 9 

A three-layered laminated film having a total thickness shown in Table 1 was obtained in the same manner 
as in Example 1 . The three-layered laminated film was measured for properties. The results are shown in Table 
1. 

20 

Example 10 

A three-layered laminated film having a total thickness shown in Table 1 was obtained in the same manner 
as in Example 1 except that in the resin used in the layer A, the mixing ratio of the amorphous polypropylene 
25 and the crystalline polypropylene was changed to 7/3. The three-layered laminated film was measured for prop- 
erties. The results are shown in Table 1. 

Example 11 

30 A three-layered laminated film having a total thickness shown in Table 1 was obtained in the same manner 

as in Example 1 except that the resin composition for layer A was prepared by mixing the same crystalline 
polypropylene (B301H) as used In Example 1 and a polybutene [M2481 (trade name) manufactured by Mitsui 
Petrochemical Industries, Ltd.] at a ratio of 50/50 and then melt-kneading the mixture using an extruder and 
that said resin composition was used as an intermediate layer of the laminated film. The three-layered lam- 

35 inated film was measured for properties. The results are shown in Table 1. 

As is clear from Examples 1-11 and Comparative Examples 1-6, the three-layered laminated films of the 
present invention each consisting of one layer A and two layer Bi, as compared with the films of Comparative 
Examples 1-6, are well balanced in tensile elongation and other tensile properties, have flexibility and excellent 
mechanical strength, and have good transparency, haze and gloss in view of the haze and gloss values. 

40 

Example 12 

[Preparation of resin composition for layer A] 
45 A resin composition was obtained in the same manner as in Example 1. 

[Molding of laminated film] 

There were used, for the layer A, the resin composition prepared above and, for the layer B2, a low density 
50 polyethylene [F200 (trade name) manufactured by Ube Industries, Ltd.] having a density of 0.92 g/cm^, a Melt 
Index (Ml) (190°C) of 2 g/10 min. 

The resin composition and the crystalline polypropylene were subjected to melt three-layer co-extrusion 

■::Kness rn:- -.i^ov^i- . :inie ^. . '"m- resuiiria .Hniinate was sutuecuec .nrinq nruj auef:c:ri:rv.] wi:' ■ v\ 
..oiea sizing rif)L,, uie uouieo laminaie wds suOjecieLi lu uiuw-juwii inuiuiny wnu d luue-sidpeu Uii... . ^ ri 
was immediately wound, whereby a three-layered laminated film naving a loiai Lhickness shown in Tabie 2 weit^ 
obtained. The three-layered laminated film was measured for properties. The results are shown in Table 3. 
The composition of the film is shown in Table 2. 
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Example 13 

A three-layered laminated film having a total thickness shown in Table 2 was obtained in the same manner 
as in Example 12 except that as the layer B2 there was used a linear low-density polyethylene (LLDPE) 
5 [FA120N (trade name) manufactured by Ube Industries, Ltd.] having a density of 0.92g/cm3 and an Ml (190°C) 
of 1 .9 g/10 min. The three-layered laminated film was measured for properties. The results are shown in Table 
3. The composition of the film is shown in Table 2. 

Example 14 

10 

A three-layered laminated film having a total thickness shown in Table 2 was obtained in the same manner 
as in Example 12 except that as the layer B2 there was used a very-low-density polyethylene (VLDPE) [Z522 
(trade name) manufactured by Ube Industries, Ltd.] having a density of 0.895 g/cm^ and an Ml (1 90°C) of 3.0 
g/10 min. The three-layered laminated film was measured for properties. The results are shown in Table 3. 
IS The composition of the film is shown in Table 2. 

Example 15 

A three-layered laminated film having a total thickness shown in Tat>le 2 was obtained in the same manner 
20 as in Example 12 except that as the layer B2 there was used an ethylene/vinyl acetate copolymer (EVA) [V215 

min and a vinyl acetate content of 15% by weight. The three-layered laminated film was measured for prop- 
erties. The results are shown in Table 3. The composition of the film is shown in Table 2. 

25 Comparative Example 7 

As the material for film, there was used an ethylene/vinyl acetate copolymer (EVA) py215 (trade name) 
manufactured by Ube Industries, Ltd.] having a density of 0.93 g/cm^. an Ml (190°C) of 2.0 g/10 min and a 
vinyl acetate content of 1 5% by weight. The material was passed through an extruder and an inflation film mold- 
30 ing apparatus with a ring-shaped die to wind a tube-shaped film to obtain an EVA single-layered film of 60 (im 
in thickness. The film was measured for properties. The results are shown in Table 3. 

Comparative Example 8 

35 A LDPE single-layered film was obtained in the same manner as in Comparative Example 7 except that 

as the material for film there was used a low-density polyethylene [F200 (trade name) manufactured by Ube 
Industries, Ltd.] having a density of 0.92 g/cm^ and an Ml (190°C) of 2 g/10 min. The film was measured for 
properties. The results are shown in Table 3. 

40 Comparative Example 9 

A LLDPE single-layered film was obtained in the same manner as in Comparative Example 7 except that 
as the material for film there was used a linear low-density polyethylene [FA120N (trade name) manufactured 
by Ube Industries. Ltd.] having a density of 0.92 g/cm^ and an Ml (190°C) of 1.0 g/10 min. The film was meas- 
45 ured for properties. The results are shown in Table 3. 

Comparative Example 10 

A PP single-layered film was obtained in the same manner as in Comparative Example 7 except that as 
50 the material for film there was used a crystalline polypropylene (PP) [RF395 (trade name) manufactured by 
Ube Industries, Ltd.] having a density of 0.91 g/cm\ an MFR (230 ''C) of 9 g/10 min and a melting point of 138 
''C. The film was measured for properties. The results are shown in Table 3. 
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As is dear from Examples 12-15 and Comparative Examples 7-10, the three-layered laminated films each 
consisting of one layer A and two layers B2» as compared with the films of Comparative Examples 7-10, are 
well balanced in flexibility, heat resistance and mechanical strengths and are are scalable at low temperatures. 

5 Example 16 

[Resin composition for layer A] 

As the resin composition constituting the layer A, there was used the resin composition prepared in Ex- 
10 ample 1 . 

[Molding of laminated film] 

There were used, for the layer A, the resin composition prepared above and, for the layer B3, a resin com- 
15 position obtained by mixing a crystalline polypropylene [RF395 (trade name) manufactured by Ube Industries, 
Ltd.] having a density of 0.91 g/cm^, an MFR (230°C)of 9 g/10 min and a melting point of ^3S''C and an ethy- 
lene/vinyl acetate copolymer (EVA) [Z289 (trade name) manufactured by Ube Industries, Ltd.) having an Ml 
(190^C) of 150 and an vinyl acetate content of 28%, at a weight ratio of 90/10 and then melt-kneading the 
mixture using an extruder. 

20 The two resin compositions were subjected to melt three-layer co-extrusion using three independent ex- 

truders ana a three-iayer die connected to the extruderb, so as io give a 33/A/B3 thickness ratio shown in Table 
4; the resulting laminate was subjected to airing and quenching with a water-cooled sizing ring; the cooled 
laminate was subjected to blow-down molding Into a tube-shaped film; the film was immediately wound, where- 
by a three-layered laminated film having a total thickness shown in Table 4 was obtained. The three-layered 

25 laminated film was measured for properties. The results are shown in Table 4. The composition of the film is 
shown in Table 5. 

Example 17 

30 A three-layered laminated film having a total thickness shown in Table 4 was obtained in the same manner 

as in Example 16 except that in the resin composition for the layer B3, the mixing ratio of the crystalline poly- 
propylene and the ethylene/vinyl acetate copolymer was changed to 80/20. The three-layered laminated film 
was measured for properties. The results are shown in Table 4. The composition of the film is shown in Table 
5. 

35 

Example 18 

A three-layered laminated film having a total thickness shown in Table 4 was obtained in the same manner 
as in Example 1 6 except that in the resin composition for the layer B3, the mixing ratio of the amorphous poly- 
40 propylene and the crystalline polypropylene was changed to 70/30. The three-layered laminated film was 
measured for properties. The results are shown in Table 4. The composition of the film is shown in Table 5. 

Example 19 

45 A three-layered laminated film having a total thickness shown in Table 4 was obtained in the same manner 

as in Example 18 except that in the resin composition for the layer B3. the mixing ratio of the crystalline poly- 
propylene and the ethylene/vinyl acetate copolymer was changed to 85/15. The three-layered laminated film 
was measured for properties. The results are shown in Table 4. The composition of the film is shown in Table 
5. 

50 

Example 20 



■/vds MiKdSureu lor properties T he results are snown Tr.bic 4 The composition of the iwv. is shown .n Tahip 
5. 
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Example 21 

A three-layered laminated film having a total thickness shown in Table 4 was obtained in the same manner 
as in Example 13 except that the resin composition for layer A was prepared by mixing the same crystalline 
5 polypropylene as used in Example 16 and a polybutene [M2481 (trade name) manufactured by Mitsui Petro- 
chemical Industries, Ltd.] at a ratio of 50/50 and then melt-kneading the mixture using an extruder and that 
said resin composition was°used as an intermediate layer of the laminated film. The three-layered laminated 
film was measured for properties. The results are shown in Table 4. The composition of the film is shown in 
Table 5. 
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As is dear from Examples 16-21 . the three-layered laminated films of the present invention each con- 

resistance, surface wettability ana low-temoeraiure sealahiiity Therefore me preserit larr^maten films are ap- 
plicat)le to various usages in place of soft vinyl chloride films which are raising social problems such as envir- 
onmental pollution. 
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1. A laminated film comprising: 

a layer (A) containing a resin composition comprising (i) 20 to 100% by weight of an amorphous 
polyolefin derived from, by weight of the polyolefin, at least 50% of propylene and/or butene-1, and (ii) 
80 to 0% by weight of a crystalline polypropylene; and 

an outermost layer (B) containing a crystalline polypropylene, an ethylene (co)polymer or a crys- 
talline polypropylene and an ethylene (co)polymer having polarity. 

2. A film according to claim 1 , whose two outermost layers are each a layer (B). 

3. A laminated film according to claim 1 or claim 2» wherein the amorphous polyolefin has a boiling-n-heptane 
insoluble of 70% by weight or less and a number-average molecular weight of 1,000 to 200,000. 

4. A film according to any preceding claim, wherein the amorphous polyolefin Is derived from propylene as 
the main component, and is polypropylene era propylene/ethylene, propylene/butene-1, propylene/hex- 
ene-1, propylene/butene-1 /ethylene, propylene/hexene-1/octene-1 or propyiene/hexene-1/4-methylpen- 
tene-1 copolymer. 

5. A film according to any of claims 1 to 3. wherein the amorphous polyolefin is derived from butene-1 as 
the main component, and is polybutene-1 or a butene-1/ethylene, butene-1 /propylene, butene-1/propy- 
lene/ethylene, butene-1 /hexene-1/octene-1 or butene-1/hexene-1/4-methylpentene-1 copolymer. 



6. A film according to any preceding claim, wherein layer A comprises a crystalline polypropylene selected 
from propylene homopolymer, a propylene/ethylene random or block copolymer containing the ethylene 

25 component in an amount of 1 to 30% by weight, and a propylene/butene-1 random or block copolymer 

containing the butene-1 component in an amount of 1 to 20% by weight. 

7. A film according to any daims 1 to 6, wherein layer B contains ethylene (co)polymer resin having polarity, 
that is a copolymer of ethylene and a vinyl monomer having a polar group, or that is obtainable by grafting 

30 a vinyl monomer having a polar group to an ethylene (co)polymer. 

8. A film according to claim 8, wherein the vinyl monomer is vinyl acetate, ethyl acrylate, methyl acrylate or 
maleic anhydride. 

^5 9. A film according to any preceding claim, wherein layer B contains the crystalline polypropylene and the 
ethylene (co)potymer resin having a polar group, In a weight ration of from 98:2 to 50:50. 

10. A film according to any of claims 1 to 6, wherein layer B contains an ethylene (co)polymer having a Shore 
D hardness (23°C) of 50 or less. 
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